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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? YES
C.  Which steps of your protocol will viewers benefit most from having filmed? Steps 2.1, 2.2, 4.4, 4.5, 4.6, 4.8

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Step 4.5, need to keep the maze and the PC/laptop close to each other so that the researcher can simultaneously open the gate and press the start button in the software.
E.  Will the filming need to take place in multiple locations? NO
1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 
A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Chris French: This method can help answer key questions in the cognitive neuroscience field, such as how comparing consequences and costs of an action can affect making a decision. 
1.2. Mojtaba Kermani: The main advantage of this technique is that spatial elements such as the location of the reward do not affect the animal’s decision. 

D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.3. Procedures involving animal subjects have been approved by the Institutional Animal Care and Use Committee (IACUC) at the Florey Institute Animal Ethics Committee or the Neuroscience Research Center. 
Protocol: (read by voice talent at JoVE)
2. Experimental Set-up
2.1. Begin by restricting food access to adult male rats in a room with a 12 h light/dark cycle [1-MED]. On days 1-3, handle the animals for 5 min, 2x a day [2-MED]. Then, weigh the animals after each handling session to determine the free feeding amount [3-MED-TXT].
2.1.1. Show male rates in cage. 

2.1.2. Talent handles one rate.

2.1.3. Talent weighs one rat.  TEXT; Keep animals on 80-85% free-feeding amount.  
2.2. Next, obtain a T-maze equipped with 3 partitions or arms, 2 stimulus speakers, 5 retractable doors, and 5 infrared motion sensors or infrared beam, or IRB, sensors [1-MED LM].  
2.2.1. Show all objects as mentioned on table. (Author Comment: The videographer couldn't capture the section 2.2.1 where objects in the maze need to be filmed. What I can do is to send you a photo of the maze from the above then you can point those elements in the photo.) (Editor: Doesn’t look like we have that image yet, but when we get the lab media, please do as the author requested if possible)
2.3. Copy the experimental software code into the computer [1-MED-over shoulder]. Then, download the experimental software and install it on a computer [2-MED-over shoulder].
2.3.1. Talent at computer copies software code.

2.3.2. Talent downloads the software. 
2.4. Connect the microcontroller to the computer using a USB port [1-MED].
2.4.1. *Film as written. 

2.5. Next, on the computer, click the software icon, go to Tools, and then select Port. From the drop-down menu, choose the COM port which connects the software to the computer. Go to Tools and select Boards. From the drop-down menu, select the type of software that controls the T-maze [1-SCREEN].
2.5.1. To be submitted by authors.

2.6. Then, click Upload on the top left of the interface window. Select the experimental software code. Wait until the process finishes [1-SCREEN].
2.6.1. To be submitted by authors.

2.7. After the process has finished, click Serial monitor at the top right of the interface window. Then, in a new pop-out window, change the baud rate to 115200 [1-SCREEN].
2.7.1. To be submitted by authors.

3. Maze Habituation 

3.1. For 5 days prior to the experimental day, bring the animals to the experiment room for at least 1 hour [1-WIDE].  Leave 10 sugar pellets at each goal arm [2-CU] and leave all doors open [3-CU].  
3.1.1. [Multiple shots] Talent brings animals to experiment room.

3.1.2. Talent places sugar pellets in one goal arm

3.1.3. Talent opens one door.
3.2. During days 1 – 3, place the animals individually in the maze for periods of 10 min, 1x per day [1-MED-TXT], to explore the maze with no restrictions [2-CU].
3.2.1. Talent places one animal in the maze. TEXT: Days 1-3

3.2.2. Show animal walking around the maze. 
3.3. During days 4 - 5: Place the animals individually in the maze [1-MED-TXT]. Leave 2 pellets in each arm and allow them to sample the food from both sides [2-CU]. Remove the animal from the maze immediately after eating pellets from both sides or after 5 min of being in the maze [3-MED].
3.3.1. Talent places one animal in the maze. TEXT: Days 4-5

3.3.2. Show animal sampling food pellet.

3.3.3. Talent removes animal from maze. 
3.4. Finally, after each habituation session, clean the maze’s floors with 70% ethanol and make sure the ethanol has evaporated before placing the next animal in the maze [1-MED].
3.4.1. Talent cleaning maze with ethanol.  
4. Discrimination training 

4.1. On day 6, bring the animals to the experiment room at least 1 h prior to the experiment [1-WIDE].
4.1.1. Use shot 3.1.1. 

4.2. Run the software program and set the trial number to 14 of which the first 4 trials will be forced-choice and the rest will be choice trials [1-MED-over shoulder].
4.2.1. Talent at computer, sets the trial number to 14.  

4.3. Before each trial begins, place 4 pellets in the goal arm which is to be cued as the high reward arm, HRA [1-CU], and 2 pellets in the other arm which is the low reward arm, LRA [2-MED]. 
4.3.1. Talent places 4 pellets in goal arm.

4.3.2. Talent places 2 pellets in goal arm. 
4.4. For the forced-choice trial training, pseudo-randomly block one arm before each trial so that the animal is forced to select the other arm [1-MED-TXT]. 
4.4.1. Talent blocks one arm. TEXT: Forced-choice trial training (4 trials)
4.5. Place an animal in the start box [1-MED]. After 5 - 7 s, simultaneously open the start gate and click Start in the software’s interface window [2-MED]. Collect the animal immediately after eating pellets [3-CU] or after 5 min of being in the maze, and leave the animal in the home cage for 2 min [4-MED]. 
4.5.1. [Multiple shots] *Film as written.

4.5.2. [Multiple shots] Show start gate opening. 

4.5.3. Show animal eating pellets. 

4.5.4. [Multiple shots] Talent collects animal and places it in home cage. 
4.6. For choice trial training, close door-A in the arm which is selected by the software to be the HRA. Leave door-A open in the LRA arm [1-MED-TXT]. 

4.6.1. Talent points to HRA door A that is closed, then points to LRA door A that is open.  TEXT: Choice trial training (10 trials)
4.7. Then, place an animal in the start box [1-MED].  After 5 - 7 s, simultaneously open the start gate and click Start [2-MED].  Let the animal freely choose either arm [3-CU]. 
4.7.1. Use shot 4.5.1.

4.7.2. Use shot 4.5.2. 

4.7.3. Show animal choosing an arm. 

4.8. If the animal chooses the HRA, open door-A, let the animal enter the chamber, shut door-A, and open door-B immediately to give the animal access to the selected food well [1-MED-TXT].
4.8.1. *Film as written. TEXT: HRA Arm 
4.9. If the animal chooses the LRA, open door-B in order to give the animal access to the food well [1-MED-TXT].
4.9.1. *Film as written. TEXT: LRA Arm
4.10. Next, remove the animal after it has eaten all the food in the selected food well and leave it in the home cage for 2 min [1-MED]. 
4.10.1. Use shot 4.5.4. 

4.11. Complete the 10 choice trials for each animal and record the animal’s choice, either HRA or LRA, in each trial [1-MED-over shoulder]. 
4.11.1. Talent recording animal choice, HRA or LRA for each trial on paper or in computer. 
4.12. Calculate the percentage of high reward choice, HRC, for all choice-trials after each training session [1-MED-over shoulder-TXT]. 
4.12.1. Talent at computer, calculating percentage of HRC.  TEXT: Times from each sensor shown in software interface window. 
4.13. Finally, after each animal has reached 80% of HRC in the discrimination training, complete the delay training by opening door-B after a 5 second delay once the animal chooses the HRA. Run 10 trials per day for each animal [1-MED-TXT]. 
4.13.1. Show talent opening the door-B 5 second after the animal enters to the chamber. TEXT: See text protocol for delay training details.

5. Results: Temporal and spectral dynamics of ACC and OFC neural activities.
5.1. Results indicated that there was a decrease in both the low and the high frequency powers in the ACC from the onset to the end of the stimulus [1-LM]. Comparing the time spent outside the chamber with the time in the chamber, the spectral analysis showed no changes in the oscillatory activities in the ACC [2-LM].
5.1.1. Figure 2A, Top: Box around 4 - 12 Hz when low is mentioned (blue areas). Box around 45 - 85 Hz when high is mentioned (blue areas).
5.1.2. Figure 2B, Top:  Place next to 5.1.1. 
5.2. Further, Mid/high-frequency band activities in the OFC increased following the stimulus onset [1-LM]. No significant changes were observed in the pre-chamber and chamber time windows when they were compared together [2-LM]. 
5.2.1. Figure 2A, Bottom: Box around 23 - 100 Hz
5.2.2. Figure 2B, Bottom: Place next to 5.2.1. 
6. Conclusion (said by authors on camera)

6.1. Mojtaba Kermani: While attempting this procedure, it’s important to remember to remove any source of anxiety during the test procedure as it can affect the decision-making process and impair the reliability of the test responses.
6.1.1. [Note to video editor: This statement connects to step 4.1]
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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